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REMARKS 

Claim 4 has hereby been amended. The application includes claims 1-12. 



Objection to specification. 

(Examiner's Item # 4) Examiner has objected to the specification because of the poor 
quality of the text, likely due to poor photocopying of the disclosure. 

Applicant herewith submits a substitute specification and a marked im version of the 
same showing all corrections. Applicant submits that the corrections made to the specification 
were formal in nature (i.e. deletion of unclear words and replacement with legible words) and 
thus do not constitute the addition of new matter. The substitute statement does not include any 
new matter. 
Abstract 

The abstract of the specification likewise suffers from the same lack of clarity as the 
specification and has been hereby corrected by deleting the original abstract and replacing the 
deleted abstract with a new replacement abstract. As in the specification, the changes which have 
been made are to correct the words that were unclear or that appeared to have letters missing due 
to the poor copy. No new matter has been added. 

In view of the foregoing, reconsideration and withdrawal of this objection are respectfully 
requested. 

Objection to claim 4. 

Examiner has objected to claim 4 as being of improper dependent form. Claim 4 has 
hereby been amended to depend from claim 1 rather than from claim 3 and is of slightly different 
scope than claim 3. 

In view of the foregoing, reconsideration and withdrawal of this objection are respectfully 

I ormal Matters and ( '(inclusion 

in \ icw of the foregoing. Applicant submits that all objections have been successfullv 
overcome. The Examiner is respectfully requested to pass the above application to issue at the 
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earliest possible time. 

Should the Examiner find the application to be other than in condition for allowance, the 
Examiner is requested to contact the undersigned at the local telephone number listed below to 
discuss any other changes deemed necessary in a telephonic or personal interview . 

Please charge any underpayment or credit any overpayment of fees to attorney's deposit 
account #50-2041. 



Respectfully submitted, 




Ruth E. Tyler-Cross 
Reg. No. 45,922 



703-787-9400 

Whitham, Curtis & Christofferson 
1 1491 Sunset Hills Road; Suite 340 
Reston, VA 20190 
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A DEVICE FOR FORMING ^0/z> 



SYNTHETIC FIBER MATERIA LS 



DESCRIPTION 



BACKGROUND OF THE INVENTION 



field of the Invention 

I he invention relates to a device for producing -syHhetic fiber 
materials, with i po!y»nrr melt teed leading to a rotating follow reacioi tl:;. 
^vuT ji which can heaied and which widens cumcally rr order to guide a 
film melt towaid an open side that can he closed with a li;. and w ah ribs th\ 
divhime ihz rneh him into Hbcts rrow rigid after ieuii;^ rfr? hollow 



5 a r w « a 7 Z^e.v crip lion 

Synthetic fibrous invnna^ with a polymer rnek feed can he emidovv^ 
ui poiticuidr a- a'oei poor; j^anis iha? h Ire'- rnncrul oi! and on pr^Juclo ^ , 
well as a series of heavy metal ions r out of water. The piv; ;ess for 
manufacturing thennoplastic fibrous material usually involves two stages, 
namely the production of the melt and the formation of th-j fibers. 

In know- facilities r u e themv >nb- -n — : ; f ^ r , • 
nieit. p ;nen extnuied tbrou i zr: ^r:nnere r - :n n j;- v - - ■ : b- .- 
flpparatas i^o^ r rom SIJ , 236 020 A exhibjts a ioadmg 5m ^ a cu;Tem 

supply, and a melt lattice, with a distributor for heated inert gas. The 
distributors are triangular in shape and are positioned uiiiiornilv ov;- ; ti, ; - lvx ,h 



lattice forming the surface In the space above the lattice rie thermoplastic 
material being processed is uniformly heated to a temporal are close to the 
melting point and can then pass without hindrance beivvee j the triangular 
distributors, in the process of which there is a treatment w nitrogen. 
Connection points for mounting heating elements are locked in the housing 
for the melt lattice The heated material is thus melted anr in tun reaches n 
wi Jfi:: ^ea; auc -s pressed iiuuu^n Lie nozzles and termed :nh> ;j skein or a 
thread. With facilities of this kind fibers can only be prod icod from high 
quality raw mat-rials, and an even rhythm must be assurer when the raw 
material reaches the melt lattice and as the mel: reaches th > worm for removal 

Facilities are known from GB 1 265 215 and SU 6*"^ 041 A in which 
the fibers are produced from a rvidt strip, so that the urn to: mity of the melt 
throughput is no: critical. Here the strip from the melt is divided into 
mdn kIu.v skem-;. ul lh-; edg. o; the rotating reactor The r ; 'artc7*:j a 
iionzcntally pnsitkmei tv/-oart hasia with a hollov, spec- ;-ri , ivorkmc 
surface, I ocaled m th* holi^v space ar i? ^p-like operfcug :. An cnerg\ earn,- 
penetrans hum the oir^ cav::v ut the reactor through the ^iike openings 
and divides the meh >inp into individual skeins wcrks the rn from two side:;, 
m ikes them thmuei and draw-, them into fibers In oidci v obfam a hiph- 



temperature than the melting temperature of the polymer, ,s well as a adequate 
speed, so that the melt skeins can grow thinner and longer and thus be formed 
into a fiber. The opened reactor basin results in an energy loss and diminishes 
the effectiveness of the manufacturing process- 

- --i-vIilA,;:. .... app ilu!;^ moanc;;. : 

^iiitenais vvmcn exmoits an extruder, a circular head hat forms a thread 
and is provided with radially positioned channels that run ogsther m the 
center, an air current generator which simultaneously dmvs s'out the melt 



skeins lengthwise and cools them until they have become ibers, and an 
element for cutting the finished fibers that exhibits an exte nsion converging m 
the direction of the arriving thread The fibers are deposit* 3 under the 
influence of a stiff air current, which is aimed in the direction of the extruded 
melt skeins. The radially positioned channels that run togrthcr in the middle 
also require the use of high-quality raw materials Otherw^e '-these channels 
become blocked vr A th a mass of niaLcxhil thai is not tuny rr eked, and this 
makes further transport through the melt lines more diffici-li. The production 
o: high-quality libers hoir; iaw materials of lower quality :s thus impossible. 

Known from RU 2 117 719 is a device of the initially mentioned type, 
iC whlch a horizontally positioned rotating, cylindrical hollow' reactor is 
externally heated Thr open pari i:fthe reactor has the foivr of a cone which 
increases in size and is sealed with an immovable lid. T1k cone lid. together 
*'ith th=- UUeial surface* ■ .f rrj,: wricruiic .one, forms a yap of L.S to 70 mm In 
Edition, rhe inner <urtT^ o: the reac'or is provided witiyfa: » ibs lh<r have sl 
rnangular form over tl;or length; the ribs are onented in tf4 direction of the 
nbe: torinanon arid puin; hiward the men outlet 

The device is equipped with <i c;irt:u.hT h i gh -press in e air supply. With 
tins kno-^n device it is p^ibk to proccs, thennoplastic n-ateVial consisting of 
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^ii-quahty fiber materia!. Ln actual practice, however, a Problem arises in 
'•hat w iUi conventional halting elements and a cylindrical!;- shaped reactor it 
impossible to uniformly heat the reactor wall and floor. 

Consequently the temperature of the reactor floor a id of the terminal 
' " • •: .... :w,i;(.., v.. si. . rrclt con-sets m 

- wme^ ueuvecu me wan and tne Uoor ana thus forms a kind of standstill are 
where the melt cools and tends to stick to the tloor and the transitional areas 
between the floor and the walls The formation of such sti ndsiill areas 
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diminishes the productivity of the apparatus and has a negative effect on the 
fiber quality Solid parts of the polymer can be drawn out of the standstill area 
and transported, together with the melt, to the terminal jiarr of the reactor 
under the effect of centrifugal forces, to be released along with the fiber. The 
result is that the fibers are formed unevenly, with thickened areas or inclusions 
of solid, unmelted pieces that vary in shape: the quality of the fibers is thus 
diminished 

To clean the standstill area the facility must be regriarty shul down and 
the adhering polymer mechanically removed If the f eacio- walls were heated 
to a greater degree this would lead to considerable overhe? ting of the melt 
film. Another disadvantage of the known device rests in tile fact that mors 
than 10°/-, of the introduce' heat eneig> .5 directly employe? in heating the 
strip. The issidual energy released by the heater is consum ed in heating the 
reactor interior and the ambient air through thf transfer of . adiation euervtv 

Furthermore, due t:« the back radiation between the: he.iL-r n d the 
reactor in the centra! par of the rector the healing elem'sii".* and the nidt <thn 
^vom. wvw-heatej. 1 rt: : , <..;.■_. m :j ie beater being in'mcd and to the 

partial or complete bummi! ufth.- polymer When there is a uniform 
distribution of the heater capaeit> m the tadiai and axial dirctiom the tlia .:i 
eiiamuy ^ F he; l ' .; ><h;-. • ; L . ; — - vx : : .. u 1^-.. ;. : . 
overheating anil burning of the heating elements is also possible. 

SUMMARY OF THE INVENTION 



•■• '.j.->-v. ■ . . iiMi Hfii. v.. • ii.iprovint> a 

. ^Liuuy .najeaieo type ior trie manutacture 01 svnthc.tic fiber material- 
and in such a way that the fiber quality is improved while He energy 
consumption is reduced. 
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The invention solves this problem in a device of the initially indicated 
type in that the hollow reactor is vertically oriented and ex'iibils a 
continuously curved inner wall and an opening on the curved upper side of the 
wall to introduce the polymer melt and in that a rotating distributor plate is 
positioned opposite the opening, at a slight distance from Me inner wall. 

The device according to the invention is designed j">r the production rf 
* ""-.forrrilythin melt Him whal. r.aii move r C the open sid-'oHhe reactor uur 
10 the continuous curve of the inner wall, without the pies/ .nee of standstill 
areas The uniformly thin film is successfully formed in that the polymer melt 
is ted axially through an opening on the curved upper side of the hollow 
reactor and there reaches a rotating distributor plate, write!- 'is positioned at a 
slight distance from the inner wall of the hollow reactor " he fed molten 
polymer is thus collected and flung evenly onto the inner vail of the hollow 
-actor by ,catnfugai force, i d: viibulor piats thus cic-e- j "seal tor the 
1 5 supply opemm: wmi!:- • m aunala- -ap with the ira^-r w.ii; n'ihe !v1\-a 

rhetor and '.he material collected on the distribute plaic haves '«h,s raus-ih-: 
tap in e»vuU e's.>:nbuu\i icrni and reaches the inr.cr wall i fine hollow 
reactor The speed of flow of the melt film on th? inner w A] of the hollow 
Victor is determined by the centrifugal force resuliing froi-i the rotation of the 
!i; ' ' : " <v '<• and add;::: hv the we.;:^; • . r..«-- 

hollow reactor is vertically oriented and open below. 

The distribution effect of the distributor plate is fuiiier improved in 
that the surface of the distributor plate rises toward the rnr and will ideally 
form a curved surface that is concave in the direction of th :" opening Tn " 

' •> -'*.••* ca.s. ,\. •:. Uij disennuio- mate 

uiameiei or ttns truncated cone is smaller than the dinner of the 
distributor plate. Here the diameter of the upp^r side of th- distributor plate 
can correspond in terms of magnitude to the diameter o r the opsnins of the 
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feed opening. 

The continuously curved inner wall of the hollow reactor will ideally 
be parabolic in shape arid will thus correspond to the surface that arises when 
a parabola is rotated around its own axis Given the same ieight and the same 
diameter of the outlet opening, the continuous curve rkovi -les a considerably 
reduced inner volume compared to the known device, so that the quantity of 
},fttU ener §>' required for heating the inner space is reduced i he invention 
design also minimizes the heat losses and the specific heai consumption. 

hi a particularly preferred embodiment of the mveitkm the inner wall 
forms a curved gap in conjunction with a container surrouj iding the hollow 
reactor , to which a steam feed and a steam outlet are attached 1 The continuous 
circulation of heated water vapor throng!: the hollow spae: wsults m the 
uniform heating of the reactor walls It i.s thus possible to >foduce the melt 
strip or t..e meit tdr; at a .uuionr; temperature and thicknc ,s, wlrh the ;e$ui' 
lhat the fiber exhibits a mufcnr. diame^r over i's entire let <jtrVa:ni h is n<; 
urmieited parrs To this end is expedient for the steam ftVd and the steari 
oatld to lc position-d 01: the upper and lows, mu ot the irncr wall 1 lie-, 
steam can then be rr,:ided i, ; ihe polymer melt's direction <• finw. v. v d! .-^ 
the opposite directioi:. 



BRIEF DESCRIPTION OF THE DRAW NGS 

The foregoing and other objects, aspects and adva itages will be better 
understood from the following detailed description of a prcf-rred embodiment or 

- i uepicis a vertical section iruuuyh an exempli ry ombodnnen! of:; 
device according to the invention. 

Pig 2 depicts a partial view of the annular gap form-d between the inner 
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DETAILED DESCRIPTION OF A PREFI RRED 
EMBODIMENT OF THE INVENTION 

The device shown in the drawing selves to product fibers from 3 
thermoplastic melt and comprises a vertically installed rot:' ting hollow reac-toi 
1 in the form of a paraboloid, which is created by rotating ,t parabola around 
its own axis. Provided on the open rim of the paraboloid f; a rim 2 thai 
widens to form a cone. Cent-ally positioned in the curved portion of the 
paraboloid is- an opening 3 for introducing a polymer melt. The inner wail of 
the hollow reactor i is provided with flat ribs 4. which run -crri-cil to the , [.-■■ 
in the lower area of the hollow reactor 1 . 

The hollow- reactor ! is located in a container .1 tha- encloses n ara; 
whose surface accommodates tax shape of the hollow reacn; i j r . sach a -Aav 
as to produce a cu^ed r.up f, The upper part of the gap 6 s connected u tk- 
ouHor and th« low.": pa» of die gap 6 to the intake oi a suii-a> gencrato; 7, with 
the result that a closed steam circuit is formed by the gap ( The direction of 
movement of the *aier va K ur is indicated by the arrow m ugure 1 . here ihe-e 
i- a uni-direetior.,! .V,, ,• :t A . B _ , _ { !. stj . p . , . 

it is hKewise possible, and for some applications it is expedient to also 
provide a counter-directional flow of the water vapor. 

Located inside the hollow reactor I, opposite the opening 3, is a 
distributor configuration 8 which is secured to a rod 9 running central lv 

" ' 1 . a.\.ui: v adiusiabtv . ->i 'ik.' iin 

u. ti lt a.Miiouung uevice » !rom the inner wall ol the hoi low reacto: 
1 can be adjusted. In the depicted exemplary embodiment the distributing 
device 8 consists of a truncated cone 1 1 and a distributor p ate 12 positioned 
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beneath it; the diameter of the distributor plate 12 is greater than the base of 
the truncated cone 11. The truncated cone 1 1 and the dish ibutor plate 12 axe 
securely joined and will ideally consist of a single piece. ' he radial portion of 
the distributor plate 12 extending beyond the truncated cone 1 1 is provided 
with a surface that rises as it approaches the rim and thus forms an upper 
surface that curves in concave fashion 

1 he hollow reactor ! is rinsed i\ its lower : oposs cH by a dibk-bhapeu 
lid 13. The flat ribs 4 are connected to the. r.m of the h.d 1 so that there are 
outlet holes between the nhs The hollow reactor is-attacht d to the end of a 
hollow shaft 14, which is mounted on healings ! i in rotating fashion. The 
bearings 15 are located in a housiug 16 that requires coolii-'g. Positioned at the 
end of the shaft 14 tha. is removed ft urn the hollow reacto ' is a drive disk 1 " 
tor transmitting the rotation of e.g., an asynchronous rhottr (not shown). 

To produce fiber mrite.ii.ils the reactor is brought u, operating 
temperature before startup b> feedm? the circulating water vapor info the jap 
o. Since the How c;" water vapor has a constant ternperatui a and speed, the 
inner wail ol the ho! low reacror i is evenly heated ove> Us enure surface. '1 he: 
heat flow is drawn inward from the heated surface of the hrdbw reactor 1 and 
thus produces the nectary temperature- ;» the entire inner space and keeps h 

.'On.>f-iri! A h'J! ,, '->a;>ti('(v i- f. r M .] .„ ; . ....... 

' ~ ' • 1 " • •■ ■ ■ - 1 • 1 1 ' * •«! til -••!"• i !"..* i .1: : 

of the hollow reactor 1. 

After the apparatus is prepared in this way die hohW reactor is made 
to rotate at a predetermined angular speed. The polymer n elt is then 
introduced through the hollow shaft 14 and the annular diVnbutor gap 10. 

- • ' '<'V. :", j, 

,:.aie i.^ope^uoi uu: ;ik;h now increases < tue to the conicrtv 
of the truncated cone 1 1 . Hus speed increases as the melt .uns to the edge of 
the distributor plate 12. The distributor plate 12 thus represents a kind of 



3124-002-US- 



9 

collecting device which allows the melt to become evenly distributed over the 
entirety of plate. Since the surface of the distributor plate 12 rises toward the 
rim, an additional thickening force arises, such that the mt It moves as a 
homogeneous strip to the periphery of the distributor plate with increasing 
speed and force. After reaching the rim of the distributor hate 12 the melt 
strip tears apart and reaches the inner wall of the hollow n* actor 1. There the 
n:elt film moves downwind, fnc downward motion being supported by the 
gravitational force brought into play by the vertical design of the hollow 
reactor 1 . After reaching the part of the hollow reactor wLere the flat ribs 4 
are located the melt film divides into various skeins, wluc : i run over the rim 2 
and form thin fibers when torn from the edge of the coniai rim 2. The thread, 
that have thus arisen and are in the process of cooling are guided into a 
collecting device by an annular air feed. 

While the invention has been described in terms v' d single piefe? rtr 
embodiment, those skilled, m the art will recognize thai th'* invention can K 
practiced -with modification withm ihe spirit and scope of ;hc appends 
claims 
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